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, Bio-rad
EST-SSR , Image lab
' 2
2.1 EST-SSR
51245
1 unigenes, 35285  unigenes 14094
1.1 SSR s 68.86% unigene
, SSR , 27.51%
, 3 184 per Mb ,
), 1 , EST-SSR ,
, 30 , SSR
1.2 SSR 98.52% , ,
Illumina SSR  53.67%, )
SSR  30.62% 14.23%,
, 4G , 1.11% 0.28%
51245  unigenes, isogene  18278bp, 0.09% , 12
651bp SeqPrep (https://github.com/ SSR , 24.61%, 10 6
jstjohn/SeqPrep) condetri_v 2.0.pl (http://code.google. SSR, 22.33% 13.72%, 4
com/p/condetri/downloads/detail?name=condetri_v2.0. SSR 0.34%
pl) ; ( EST-SSR
25nt), , N ( ) 195086 bp, SSR 10—25 ,
; 25nt 13bp, ,
1.3 SSR
SSRFINDER (http://www.maizemap. SSR
org/bioinformatics/SSRFINDER/) 76385 54878 56568 6420
Unigene cDNA SSR , 595 240bp, SSR
: 2—6 bp, 124 156 14 17.5 20.5 24bp( 1)
16 16 , 6 6 2.2 EST-SSR
, 5 5 14094 EST-SSR ,
1.4 PCR 90 > >
Primer 3.0 7335 , 4 6 19 33 28 10
100 EST-SSR , 2 ,
) GT/AC ,
20uL PCR , 2><ES TagMIX SSRs  32.12%; AC/GT, 21.89%,
10uL, (10pmol/L)  1pL, DNA 1uL, CG/CG , 0.02% ( 1);
20uL, PCR (TaKaRa) , AGG/CCT ,
, 1 94°C 2min, 26 SSRs  6.36%; AGC/GCT CCT/
(94°C 30s, 50—60°C 30s, 72°C 30s), AGG AAG/CTT GCT/AGC ,
72°C 2min PCR 1% 2.59%—3.59%;
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Tab. 1 Characterization of transcriptome EST-SSRs in S. chuatsi
(%) (%) (kb) (bp) (bp)
6153 53.67 12.10 12.44 76385 12.4
3511 30.62 6.85 21.79 54878 15.6
1632 14.23 3.18 46.83 56568 14.0
127 1.11 0.25 602.59 6420 17.5
32 0.28 0.06 2391.56 595 20.5
10 0.09 0.02 7652.98 240 24.0
11465 100.00 22.37 6.67 195086 17.0
SSR 12 6 5 5 4 4
2 P REAT EST-SSRs “HEM=WEAESRTH LB RINE
Tab.2 Di- and tri-nucleotide transcriptome EST-SSRs repeat motifs and their frequency in S. chuatsi
(%)
5 6 7 8 9 10 11 =12
AC/GT — 298 193 209 254 149 23 0 1126 21.89
AG/CT — 141 51 36 31 34 17 1 311 6.05
AT/AT — 93 55 32 23 23 10 0 236 4.59
CG/CG — 0 1 0 0 0 0 0 1 0.02
CT/AG — 89 43 24 14 12 4 0 186 3.62
GT/AC — 365 264 345 392 252 34 0 1652 32.12
AAC/GTT 29 17 12 2 0 0 0 0 60 1.17
AAG/CTT 50 56 31 1 0 0 0 0 138 2.68
AAT/ATT 41 23 19 1 0 0 0 0 84 1.63
ACC/GGT 14 11 3 2 0 0 0 0 30 0.58
ACG/CGT 6 2 2 0 0 0 0 0 10 0.19
ACT/AGT 5 5 2 1 0 0 0 0 13 0.25
AGC/GCT 80 60 27 0 0 0 0 0 167 3.25
AGG/CCT 156 138 32 1 0 0 0 0 327 6.36
AGT/ACT 7 7 2 0 0 0 0 0 16 0.31
ATC/GAT 36 28 17 0 0 0 0 0 81 1.57
ATT/AAT 37 31 18 1 0 0 0 0 87 1.69
CCG/CGG 8 5 4 1 0 0 0 0 18 0.35
CCT/AGG 97 50 22 0 0 0 0 0 169 3.29
CGG/CGG 6 6 1 1 0 0 0 0 14 0.27
CTT/AAG 40 15 14 1 0 0 0 0 70 1.36
GAT/ATC 44 31 14 1 0 0 0 0 90 1.75
GCT/AGC 59 58 16 0 0 0 0 0 133 2.59
GGT/ACC 30 17 6 0 0 0 0 0 53 1.03
GTT/AAC 34 20 18 0 0 0 0 0 72 1.4
779 1566 867 659 714 470 88 1
(%) 15.14 30.44 16.85 12.81 13.88 9.14 1.71 0.02
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1 SSRs
Fig.1 Percentage of different motifs of transcriptome ’
dinucleotide SSRs in S. chuatsi
2.4 EST-SSR
EST-SSRs ,
4 10 » EST-SSR 100
2665 2559 SSR 18.91% 18.16%; EST-SSR 6
56 7 8 11 12 R 659 30 DNA
—1566 ,4—10 SSR 81
9943 SSR  71%; 11—15 , 81%,
3194 23%; 16—20 809 | 22 100
6%:; 20 147 SSR ,
1% ( 2) 81 20
12000 ( 3, 24.7%, 61
20 , 8
10000
.. 8000}
E 3
= 6000
é EST-SSR
4000 5
2000} ( » 2010) )
e pans EST-SSR 27.51%,
00 =15 16—20 520 (6.99%)( , 2014)
ESRE (16.82%)( , 2014) (8.13%)(  , 2012)
2 EST-SSRs (22.3%)(Wang et al, 2013),
Fig.2 Distribution of the repeats frequency of transcriptome EST-SSR
EST-SSRs in S. chuatsi ’
EST-SSRs ,
2.3 EST-SSR (AC)n/(GT)n s
SSR 32.12% 8 (2011) EST
R Temnykh  (2001) , SSR , , AC/GT
, SSR 50.3%; Wang (2007) EST
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Tab.3 Sequence and repeat types of 20 polymorphic EST-SSRs primers
SSR (5'—3" (°C) (bp)
comp5150 (AC)y F: CTGCACATGGCCAAGACTG 56 217
R: TACCTGTGTGTCCCTTGGC
comp12350 (GGTT)s F: GTCGGGTCAGGCATTTAGC 57 242
R: ACACCACCTGCCAGACTTC
comp15209 (GT), F: TTGACCCACCAGAGCAAGG 57 341
R: TCAGACAACCCTGTCGAGC
compl0127 (GT)o F: GCTGGTGCAGGTGGATTTC 57 377
R: GTGGGTGAGAAGCTTTGCC
comp5528 (GT), F: TGTCACTGCGACCATCCTC 60 383
R: CGATAACCGGGTAGCCCTC
comp43527 (GCT)s F: GGGCTGTGATGGTTTGACG 57 162
R: AGTATCAACCACCGAGGCG
comp14847 (GT)s F: TGATGGAGTGCACAGTCAAG 56 354
R: CTTGTCATTGGCGCTGAGG
compl18691 (GCT)s F: GACGAGTCAGTGCGACAAC 57 177
R: CTTTGCGTCTTCCTGGCTG
comp9810 (GT)o F: CTCGGGAGGCTTCTGGAC 56 384
R: TCCGTTTGTGCCAACCATC
compl19016 (GT)s F: TCTTGTCTGCCGGTGAGC 56 427
R: GTGCTTGCGAGACATACTCC
compl3273 (CCG), F: TGTTCTCTGGTGGCGCATC 61 397
R: TTTGTTGCCCAGGGTTCTG
comp4381 (CCT)s F: CAAGAACATCACCCGGCAG 52 375
R: AGTGAACACCAGGTCGGAG
comp32533 (AC)s F: GCGAAGGTGGATCATTGCC 56 184
R: TCTCGACCCTGAGTCTTGC
compl5663 (AAT)s F: ATGTTCGCACCTGTTGCTC 60 403
R: CATCATGCTTTGCACACCG
compl8332 (GGT), F: ATGGTGACTGAGAGCTGGC 56 449
R: AGTGGACTGTGCCATGCAG
compl7186 (GCT), F: ACTGCCAGCTGTCTTCAGG 50 299
R: AGGCTGGCTATCAGCTTCC
compl0121 (CTT)s F: CACTTTGTCACCTCGGCTG 50 182
R: CAGTACGTGGAGACCTCGG
comp106301 (GAT)s F: CCGCATCAAGAAGTTCCGC 48 217
R: CCATTCTGTGAACCAGTGGAG
compl21213 (GCT)4 F: AGTTGACAGGGCCTTTGGG 55 352
R: CTCAGGAACTCCAACTGCG
comp9836 (AGC), F: AATGGCTGATCCGAGTCCC 55 295

R: GGCTCCACTCAGCTGTCG
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s ), 34(3): 347—352
R EST-SSR , s , 2013.
(CG)n R ( R ,32(2): 161—166
2013) (CG)n SSR  0.55%, (Gao et al, e, ) , 2011
2013)  0.2%, (Jin et al, 2013) - 35(4): 681—687
(Jung ef al, 2005) ’ ’ » 2014. SSR
G 12003 G ,45(10): 1468—1472
(Gao et al, ) (CG)n ’ , 2012. (Carassius auratus)
> SSR . , 11: 140—143
(GA)n s , , , 2011. I
(2007)  FIASCO DNA ,35(1): 35—42
(GA)n 13% ; , , 2010. EST-SSR
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EST-SSR , , » 1999.
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> ) , 2014. SSR
’ EST-SSR , 39(7): 1220
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26(6): 268—271
) 30 , , ,2013. 454 GS FLX
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ANALYSIS OF EST-SSRs INFORMATION IN SINIPERCA CHUATSI TRANSCRIPTOME
AND DETECTION OF POLYMORPHISM
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LI Wen-Long',
WANG Rong-Quan*

LU Yao',
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Abstract

To protect the germplasm resources of fish Siniperca chuatsi, we studied the transcriptome functional SSR

molecular makers in high-throughput sequencing technology and detected the polymorphism of EST-SSR molecular
makers. Result shows that 14094 EST-SSRs distributed in 35285 unigenes were detected, which is 27.51% of all 51245
unigenes. The total length of S. chuatsi transcriptome EST-SSRs was 195086bp, the length distribution of transcriptome

EST-SSRs was from 10—25bp and the average length was 13bp. There were 90 types of repeat motifs in the transcriptome

EST-SSRs, in which dinucleotide and trinucleotide repeats were two main types for taking 30.62% and 14.23% of all the
SSR repeat motifs, respectively. The most abundant di- and tri-motifs were GT/AC and AAG/CCT, occupying 32.12% and

6.36% of all the SSR repeat motifs, respectively. Of 100 EST-SSR microsatellite primers of economic characters that

randomly selected, 24.7% were polymorphism primers that could be developed as functional molecular makers of SSR.

Key words Siniperca chuatsi; transcriptome;

EST-SSR information;

polymorphism
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